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ABSTRACT 

Environmental and f a c i l i t y  e f f luen t  radioactivity monitoring a t  the Energy 

Systems Group (ESG) of Rockwell International {California operations) i s  per- 
formed by the Zadiation and Yuclear Safety Group of the Healtn, Safety and Radia- 

t ion Services Department. Soi l ,  vegetation, and surface water are  routinely saw 
pled t o  a distance of 1.3 miles f r o m  ES5 s i t e s .  Continuous ambient a i r  sampling 

and radiation aonitoring by thermoluminescent dosinetry are  perforred a t  onsi ie  

and o f f s i t e  locations f o r  measuring airborne radioactivity concentrations and 
s i t e  ambient radiation levels.  Radioactivity i n  emissions discharged to  the 

atmospnere from S G  f a c i l i t i e s  i s  continuously sampled and monitored t o  ensure 
t ha t  the anounis released t o  unrestricted areas are  w i t h i n  a y r o p r i a i e  l imits  

and to  identify processes tha t  aay require additional engineerins safeguards t o  
miniaize radioact ivi ty  in  such discharges. In addition, selected nonradioactive 

consti tuent concentrations i n  surface water discharged t o  unrestricted areas are  

detemined. This report sumarizes  and discusses monitoring resu l t s  f o r  1982. 

The resu l t s  of t h i s  environmental monitoring indicate t ha t  there are  no s ig-  

nif icant  soirrces of unnatural radioactive material i n  the vicini ty  of the ESG 

s i t e s .  Additionally, the s imi la r i ty  between onsi te  and o f f s i t e  resul ts  fur ther  
indicates t ha t  the contribution t o  general environmental radioactivity due to  

operations of ESG i s  essent ia l ly  nonexistent. 

The environmental radioactivity reported herein i s  a t t r ibuted to  natural 
sources and ro f a l l o u t  of radioactive material from past  atmospheric tes t ing  of 

nuclear devices. 



I .  INTRODUCTION 

The Energy Systems Group (ESG) of Rockwell International Corporation has 

been engaged in  nuclear energy research and development since 1946. ESG i s  cur- 

rently work in^ on the design, development, fabr icat ion,  and tes t ing of conponents 

acd systems f c r  central s ta t ion  power plants; on the fabrication of nuclear fuel 
for  t e s t  a n  research reactors; and on the Oecontamination and Disposition of 
Faci 1 i t i e s  (3&G) 3rogram. Other programs include the development and fabricatiot? 

cf  systeas fo r  stack gas SO2 control ,  production of gaseous and l iquid fuels from 

coal ,  and so la r  energy development. 

Tbe administrative, s c i e n t i f i c  research, and nanufacturing f a c i l i t i e s  (Fig- 

ure 1) are  located a t  the ESG De Soto s i t e  i n  Canocja Park, California,  approxi- 

m t e l y  23 miles northwest of downtown Los Angeles. The s i t e  i s  l eve l ,  typical of 
the San Fernando Valley floor.  Certain nuclear programs, under licenses issued 

by ti?e Yx lea r  Regulatory Comission (NRC) and the State  of California,  are  

cocducted here. These include (1) Building 001 uranium fuel element fabrication 
fac i l  i r i e s  2nd ( 2 )  Building 004 analytical  c h e ~ i s t r y  laboratories and gamma 

ir radiat ion f a c i l i t y .  The 290-acre ESG Santa Susana Field Laboratories (SSFL) 

s i t e  (F igwe 2) i s  located i n  the Simi Hil ls  of Ventura County, approximately 

35 rtiles ncrthwest of downtown Los Angeles. The SSFL s i t e ,  s i tuated i n  rugged 
terrs i r .  t y ~ i c a ?  of aountain areas of recent geological age, i s  underlain by the 
Chicc fonrat icr .  The s i t e  may be described as an i r regular  plateau sprinkled 
with outcroppings above the more level patches and w i t h  peripheral ercded gul l ies .  

E;evations of the s i t e  vary frorr 1650 t o  2250 f t  above sea level.  The surface 
cant le  consists of sand and clay so i l  on sandstone. Both Departnent of Energy 

(3CE) and ESG owned f a c i l i t i e s  share t h i s  s i te ,  shown in  Figure 3. SSFL also 
contains f a c i l i t i e s  in which nuclear operations licensed by NRC and the State  are 
conducted. The licensed f a c i l i t i e s  include: (1) the Rockwell International Hot 

Laboratwy (RILIL) , Building 020; ( 2 )  the Nuclear Pater ia ls  Development Faci l i ty  

(Kt.!3F), Buildinp 055; (3)  a neutron radiography f a c i l i t y  containing the L-85 
nuclear exasination and research reactor,  Building 093; and (4)  several X-ray 

and radioisotope radiography inspection f a c i l i t i e s .  The location of these s i t e s  
i s  relation t o  nearby cornunities i s  shown in Figure 4. 



Figure 1. Enemy Systems Group - De Soto S i t e  



F iqu re  2. Energy Systems Group - Santa Susana F i e l d  Labo ra to r i es  S i t e  
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Also included w i t h i n  the SSFL s i t e  i s  an 82-acre government-optioned area 

where DOE contract  a c t i v i t i e s  are conducted, p r imar i l y  by the nonnuclear Energy 

Technology Engineering Center (ETEC). The major operational nuclear i n s t a l l a t i o n  

w i t h i n  the optioned area i s  the Radioactive Mater ia l  Disposal F a c i l i t y  (RMDF), 

Buildings 021 and 022. This f a c i l i t y  i s  used f o r  packaging wastes generated as 

a r e s u l t  o f  the D&D program, begun i n  1975. Several deactivated nuclear reactor 

and support f a c i l i t i e s ,  a l l  w i t h i n  the optioned area, are af fected by the D&D 

program. Currently involved are several f a c i l i t i e s  tha t  had been used f o r  SNAP 

(Systems f o r  Nuclear Aux i l ia ry  Power) reactor t e s t  operations, Buildings 024 and 

059, and the Sodium Reactor Experiment (SRE) , Bui ld ing 143. No f i s s i l e  mater ia l  

i s  located a t  any o f  these f a c i l i t i e s .  

Licensed programs conducted during 1982 included: (1) the operation o f  the 

RIHL f o r  nuclear reactor fue l  and system component examination and the fabrica- 

t i o n  of sealed rad ia t ion  sources and (2 )  the operation o f  nuclear fue l  manufac- 

t u r i ng  f a c i l i t i e s  f o r  the production o f  experimental and t e s t  reactor fue l  

invo lv ing enriched uranium, and the development o f  processes f o r t h e  fabr ica t ion  

o f  advanced fuels.  

The basic po l i cy  f o r  the control  o f  rad io log ica l  and chemical hazards a t  ESG 

requires that, through engineering controls, adequate containment o f  such mate- 

r i a l s  be provided and that, through r i g i d  operational controls, f a c i l i t y  e f f luent  

releases and external rad ia t ion  leve ls  be reduced t o  a minimum. The environmen- 

t a l  monitoring program provides a measure of the effectiveness o f  ESG's safety  

procedures and o f  the engineering safeguards incorporated i n t o  f ac i  1 i t y  designs. 

Speci f ic  radionuclides i n  f a c i l i t y  e f f l uen t  o r  environmental samples are not  

rou t ine ly  i den t i f i ed  because o f  the extremely low rad ioac t i v i t y  levels normally 

detected, bu t  would be i d e n t i f i e d  by analy t ica l  o r  radiochemistry techniques i f  

s ign i f i can t l y  increased rad ioac t i v i t y  leve ls  were observed. 

I n  addi t ion t o  environmental monitoring, work area a i r  and atmospheric 

emissions are continuous1 y monitored o r  sampled, as appropriate. This provides a 

d i rec t  measure of the effectiveness o f  engineering controls and a1 lows remedial 

act ion t o  be taken before a s ign i f i can t  release o f  hazardous mater ia l  can occur. 



Environmental sanpl ing s t a t i o n s  l oca ted  w i t h i n  t h e  boundaries o f  ESG s i t e s  

a r e  r e f e r r e d  t o  as "ons i te "  s ta t ions ;  those loca ted outs ide  these boundaries bu t  

w i t h i n  a  1 0 - ~ i l e  rad ius  o f  a  s i t e  a r e  r e f e r r e d  t o  as " o f f s i t e "  s ta t i ons .  The 

3e Soto and SSFL s i t e s  are  sampled monthly t o  determine the  concent ra t ion  o f  

r a d i o a c t i v i t y  i n  t y p i c a l  sur face s o i l ,  vegetat ion, and water. S o i l  i s  sampled 

o n s i t e  (SSFL) and o f f s i t e  semiannually f o r  p lutonium ana lys is .  S i m i l a r  o f f s i t e  

environnental  samples, except f o r  p lutonium analys is ,  a r e  obta ined qua r te r l y .  

Continuous o n s i i e  and o f f s i t e  ambient a i r  sampling provides i n fo rma t ion  con- 

c e r n i n ~  l o n g - l i v e d  a i rbo rne  p a r t i c u l a t e  r a d i o a c t i v i t y .  Onsi te ambient r a d i a t i o n  

mon i to r ing  u t i l i z i n g  thermoluminescent dosimetry (TLD), begun i n  1971, measures 

environmental r a d i a t i o n  l e v e l s  a t  t h e  Ce Soto and SSFL s i t e s  and a l s o  a t  several  

o f f s i t e  loca t ions .  

Nonradioact ive wastes discharged t o  u n r e s t r i c t e d  areas are  l i m i t e d  t o  l i q -  

u ids  re leased t o  s a n i t a r y  sewase s y s t e m  and t o  surface water drainage systems. 

No i n t e n t i o n a l  releases o f  any l i q u i d  p o l l u t a n t s  a re  made t o  u n r e s t r i c t e d  areas. 

L i q u i d  wastes generated a t  t h e  Oe Soto s i t e  a re  discharged i n t o  t h e  c i t y  sewage 

system. Tnis e f f l u e n t  i s  samgled 2 r i o r  t o  re lease t o  determine r a d i o a c t i v i t y .  

San i ta ry  sewage from a l l  DOE and ESG f a c i l i t i e s  a t  t h e  SSFL s i t e  i s  t r e a t e d  a t  

ar, a n s i t e  sewage p lan t .  The p l a n t  o u t f a l l  d ra ins  i n t o  r e t e n t i o n  pond R-2A, 

loca ted  on t h e  a d j o i n i n g  Rocketdyne D i v i s i o n  s i t e .  The sur face water drainage 

systea of  SSFi i s  composed of ca tch  ponds and open drainage d i t ches  lead ing  t o  

r e t e n t i o c  pond R-2A. water f r o a  the  pond may be reclaimed as i n d u s t r i a l  process 

water o r  released, as necessary, o f f s i t e  i n t o  B e l l  Creek, a  t r i b u t a r y  o f  the  Los 

Ange:es 2 i ve r .  The pond i s  non i to red  a t  discharge f o r  r a d i o a c t i v e  and non- 

r a d i o a c t i v e  o l l i i t a n t s  by 2ocketdyne D i v i s i o n  as requ i red  by discharge permi ts  

i s s ~ e d  t o  2ocketd:yne by t h e  C a l i f o r n i a  Ftegional Yater Qua1 i t y  Contro l  Board. 

Tn is  r e p o r t  sumar i zes  environmental mon i to r ing  r e s u l t s  f o r  1982. A  com- 

par iscn  c f  1912 r a d i o a c t i v i t y  r e s u l t s  w i t h  r e s u l t s  from previous years appears 

i n  Ap?endix A. 



I I. ENVIRONMENTAL MONITORING SUMMARY RESULTS 

A. RADIOACTIVE MATERIALS - 1982 

The sampling and a n a l y t i c a l  methods used i n  t h e  environmental mon i to r i ng  

program f o r  r a d i o a c t i v e  ma te r ia l s  a r e  described i n  Sect ion 111. 

The average r a d i o a c t i v i t y  concentrat ions i n  l o c a l  s o i l ,  vegetat ion, sur face 

water, and ambient a i r  f o r  1982 are  presented i n  Tables 1 through 5. I n  calcu- 

l a t i n g  t h e  averaged concent ra t ion  value, a l l  values, i n c l u d i n g  negat ive ones, 

were averaged. The method o f  noncensored data averaging, recomnended by DOE 

Order 5484.1, a f f o r d s  a b e t t e r  est imate o f  t h e  c e n t r a l  value and d ispers ion  o f  

t h e  data. A l l  l i m i t s  o f  e r r o r  repor ted  i n  t h e  tab les  are  f o r  one standard 

d e v i a t i o n  ( 1  cr). 

The maximum r a d i o a c t i v i t y  l e v e l  detected f o r  a s i n g l e  sample from t h e  

annual s e t  i s  repor ted  because o f  i t s  s i g n i f i c a n c e  i n  i n d i c a t i n g  the  ex is tence 

o f  a major episode o r  an area-wide i n c i d e n t  o f  r a d i o a c t i v e  ma te r ia l  deposi t ion.  

None o f  t h e  maximum observed values, which, as t h e  tab les  show, occurred randomly 

du r ing  t h e  year, shows a great  increase over  t h e  average values beyond n a t u r a l  

v a r i a b i l i t y .  The ambient a i r  sampling data show no g r e a t l y  inc reas ing  o r  de- 

creasing t rends f o r  most of t h e  year  and can be descr ibed as genera l l y  constant,  

w i t h  some decrease i n  l o c a l  a i rborne r a d i o a c t i v i t y  l e v e l s  occu r r i ng  du r ing  t h e  

t h i r d  and f o u r t h  quarters. 

The r e s u l t s  repor ted  i n  Tables 1-A and 2 show no s i g n i f i c a n t  d i f f e r e n c e  

between o n s i t e  and o f f s i t e  samples. Table 1 - B  shows no s i g n i f i c a n t  v a r i a t i o n  i n  

s o i l  p lutonium concentrat ions f o r  t h e  1982 sample sets. The r e s u l t s  f o r  t h e  

summer sample s e t  were i n i t i a l l y  repor ted  w i t h  two l o c a t i o n s  having anomalously 

greater-than-expected l e v e l s  o f  plutonium. A l l  samples were consequently reana- 

l yzed  w i t h  50-9 a l i q u o t s  being processed i ns tead  o f  t h e  p rev ious l y  used 20-9 

a l i quo ts .  The r e s u l t s  f o r  t h e  reana lys i s  were cons i s ten t  w i t h  a l l  o the r  analyses 

and d i d  n o t  con f i rm  t h e  i n i t i a l  h i g h  r e s u l t s .  Thus, t h e  data f o r  the  second 

ana lys is  a re  inc luded i n  t h e  table. 



TABLE 1-A 

SOIL RADIOACTIVITY DATA - 1982 

Area 

Onsi t e  
(month1 y )  

O f f s i t e  
(quarter1 y )  

Gross Rad ioac t i v i t y  
b c i l g )  

A c t i v i t y  

Number 
o f  

Samples 

a~aximum value observed f o r  s i n g l e  sample. 

Annual Average Value 

TABLE 1-B 

SOIL PLUTONIUM RADIOACTIVITY DATA - 1982 

Maximum gbserved 
Value and 

Month Observed 

1.18 x 
(November) 

30.1 x 
(September ) 

1.21 x 1 0 - ~  
(October) 

32.9 x 
(Apr i  1 ) 

1 9 J u l y  1982 Survey Resul ts  ( 16 December 1982 Survey Results 

Sample 
Locat ion 

Note: Minus ( - )  i nd i ca tes  sample value l e s s  than reagent blank. 



For conperison w i t n  the  p lutonium Dresent as a r e s u l t  o f  nuc lear  weapons 

t e s t s  and s a t e l l i t e  devices, publ ished data f ron  s o i l  t e s t s  i n  nearby Burbank, 

C a l i f o r n i a ,  i n  1973-71 show a p lutonium concentrat ion o f  -2 x >Ci/g f o r  

?3239 ? lus d4' and -0.06 x lo-' ;:i/g f o r  P U ' ~ ~ .  The data i n  Table 1-5 show no 

s i g n i f i c a n t  increases r e l a t i v e  t o  the  3wbank valaes. -he detected a c t i v i t y  i s  

due t o  a v a r i e t y  o f  n a t a r a l  l y  occu r r i ng  radionucl  ides  end t o  rad ioac t i ve  fa1 l o u t  

resu:ting f r o r  the  d ispersa l  o f  nuclear  weapons r a t e r i a l s  and f i s s i o n  procucts by 

a t rospher i c  t e s t i n g .  No atnospher ic  t e s t s  i n  the  nor thern hemisphere Eere an- 
7 p a7 nounced c t i r ing  1982. K e t u r a l l y  o c c u r r i n ~  rad ionuc l ides  i nc lude  Be , , % , 

147 Sc , an3 the  uran iun  and t h o r i m  se r ies  ( i n c l u d i n g  the  i n e r t  gas radon and i t s  

r a d i o a c t i v e  daughters!. ' t a d i o a c t i v i t y  from aged f a l l o u t  cons is ts  o r i m a r i l y  o f  

the f i s s i o n  oroducts S ~ ' ~ - Y ' ~ ,  ~ s ~ ~ ~ ,  end ?m147, and a l so  2234 and ?bZ3'. Gamna 

s p e c t r o c e t r i c  ana lys is  c f  ccmposited ambient a i r  sanples c o l l e c t e d  dur ing  1982 
7 4C detected o n l y  the n a t u r a l l y  o c c z r r i n g  rad ionuc l ides  3e and K . 

I 
6m5s Radioactivi ty 

(,Ci:si 

1.25 x ! c ' ~  
(February j 

?63.1  x ! o - ~  
; 3ctober: 

,October: 

e rcen t  
3f 

azples 
l l i th  

c t l v b t y  
c YJL - 

60 

0 

so 

' ~ a x i n m  va iue  s x e r v e c  for  sir;Te s a ~ p l e  
D ~ i ? i - b -  terect'z.: l eve l :  2.12 r ;?ti.n:$/g a l ~ k ;  C.36 x 1 ~ - 6  ,:f:g beta cash). 



TABLE 3 

DOMESTIC WATER RADIOACTIVITY DATA. - 1982 

Area 

ESG-De Soto 
(monthly) 

ESGSSFL 
(monthly) 

A c t i v i t y  

Number 
o f  

Sampl'es 

a~aximum value observed f o r  s ing le  sample 

Domestic water used a t  the Oe Soto s i t e  i s  supplied by the Los Angeles 

12 

12 

24 

24 

Department o f  Water and Power. Domestic water used a t  the SSFL s i t e  i s  obtained 

from Ventura County Water D i s t r i c t  No. 17, which also supplies nearby comnun- 

i t i e s ,  and i s  d is t r ibu ted  on the s i t e  by the same p ip ing  system previously used 

when a l l  f a c i l i t y  process water was obtained from ons i te  wells. One ons i te  

water well  (well  13) was operated dur ing 1982 t o  reduce the consumption o f  

Ventura County domestic water. The wel l  water proport ion i n  the blend averaged 

about 49% f o r  the year, f o r  a t o t a l  we l l  water consumption o f  about 4.7 x 10 7 

gal. Pressure f o r  the water system i s  provided by elevated storage tanks. 

Gross Radioact iv i ty 
( u C i / m l )  

Domestic water i s  sampled monthly a t  De Soto and a t  two widely separated 

SSFL s i t e  locations. The average domestic water rad ioac t i v i t y  concentration 

f o r  each s i t e  i s  presented i n  Table 3. 

Average Value 

(0.36 + 0.23) lo-' 

(3.97 + 1.19) lo-' 

(0.14 r 0.12) lo-' 

(3.01 k 0.67) lo-' 

As discussed ear l ie r ,  surface waters discharged from SSFL f a c i l i t i e s  and the 

sewage p lant  o u t f a l l  dra in  southward i n t o  re tent ion pond R-2A on Rocketdyne prop- 

erty.  When f u l l ,  the pond may be drained i n t o  Be l l  Creek, a t r i b u t a r y  o f  the Los 

Angeles River i n  the San Fernando Valley, Los Angeles County. Pursuant t o  the 
requirements o f  Los Angeles Regional Water Qua l i t y  Control Board Resolution 66-49 

ESG-83- 17 

20 

Maximum Val uea 
and Month 

Observed 

0.79 x lo-' 
(February) 

6.6 x lo-' 
(September) 

0.38 x lo-' 
(August ) 

4.91 x lo-' 
(September) 



TABLE 4 

BELL CREEK AND ROCKETDYNE S i T E  RETENTION POND 
RADIOACTlVITY DATA - 1982 

Eei!  :-ee< 
ve;et%rio? - 
no. 5c 



TABLE 5 

AMBIENT AIR RADIOACTIVITY DATA - 1982 

umber 
0 f 

amp1 es - 
727 

1690 

312 

345 

S i t e  
Locat ion  

(Continuous) 

Oe Soto 
Onsi t e  
( X i  /ml ) 

SSFL Onsi t e  
(uCi/ml j 

SSFL sewage 
t reatment  
p l a n t  
O f f s i  t e  
(bCi/ml) 

SSFL Control  
Center 
O f f s i  t e  
(zCi/ml) 

Average Value 
A1 

iaximum valuea 
and Date 
Observed 

- 

ercent 

Of  b iui de 

ercent  
o f  

anples 
With 

c t i  v i  ty  
<MDL 

a~aximum value observed f o r  s i n  l e  sample 
b ~ u i d e :  0e Soto s i t e :  3 x ~ C i / m l  alpha, 3 x 10-lo i C i / a l  beta, 10 CFR 20 
Appendix 6 .  SSFL s i t e :  6 x 10-14 uCi/ml alpha, 3 x 10-11 :Ci/ml beta; 10 CFR 20 
Appendix B, CAC 17, and DOE Order 5480.1 

'MOL = 6.4 x 10-15 A i / m l  a lpha 
d~~~ = 1.3 x 10-14 ~ C i / m l  beta. 

of 2 1  September 1966, a sampling s t a t i o n  f o r  eva lua t i ng  environmental radioac- 

t i v i t y  i n  B e l l  Canyon was es tab l i shed  i n  1966. It i s  loca ted approximately 
2.5 m i l es  downstream from the  southern Rockwell I n t e r n a t i o n a l  Corporat ion bound- 

ary.  Samples, obta ined and analyzed month1 y, i nc lude  stream bed mud, vegetat ion,  

and water.  Average r a d i o a c t i v i t y  concentrat ions i n  Rocketdyne and B e l l  Creek 

samples a r e  presented i n  Table 4. 



Coilparison of t h e  r a d i o a c t i v i t y  concentrat ions i n  water from the  ponds and 

f r o n  B e l l  Creek w i t h  t h a t  o f  t h e  domestic water supply shows no s i g n i f i c a n t  d i f -  

ferences i n  e i t h e r  alpna o r  beta a c t i v i t y .  

The SSFL s i t e  sur face water and t h e  a ~ b i e n t  a i r  r a d i o a c t i v i t y  concent ra t ion  

cjuide values se lec ted  f o r  each s i t e  a r e  t h e  most r e s t r i c t i v e  l i m i t s  f o r  those 

radionucl  ides  c u r r e n t l y  i n  use a t  ESG f a c i l i t i e s .  R a d i o a c t i v i t y  concent ra t ion  

guide values are  those concent ra t ion  l i m i t s  adopted by DOE, NRC, and t h e  Sta te  o f  

C a i i f o r n i a  as maximum permiss ib le  concentrat ions (MPCs). The YPC values are  

de?endent on t h e  rad ionuc l i de  and i t s  behavior as a so lub le  o r  an i n s o l u b l e  mate- 

r i a l .  For comparison w i t h  r e s u l t s  o f  environmental and e f f l u e n t  moni tor ing,  the  

lowest YPC value f o r  t h e  var ious rad ionuc l ides  present  i s  selected. Accordingly,  

f o r  SSFL s i t e  sur face Mater, t h e  guide values o f  5 x 1 0 - ~ ~ C i / m l  alpha a c t i v i t y  

corresponding t o  ~u~~~ and 3 x 1 0 - ' ~ C i / m l  beta a c t i v i t y  corresponding t o  S r  90 

are  app-opriate. The corresponding most r e s t r i c t i v e  guide value f o r  3e Soto s i t e  

wastewater r a d i o a c t i v i t y  discharged t o  t h e  s a n i t a r y  sewage system, a c o n t r o l l e d  

area, i s  9 x ! ~ - ~ ~ ~ i / r r ; l  a lpha a c t i v i t y  corresponding t o  u~~~ and 1 x 1!Y3 C i / n l  
60 befa a c t i v i t y  corresponding t o  Co . These values are  es tab l ished i n  13 CFR 20, 

C a i i f o r n i a  A d s i n i s t r a t i v e  Code T i t l e  17, and 3OE Order 5480.1. 

The guide value of 6 x 1 0 - ' ~ ~ ~ i / n l  f o r  SSFL s i t e  ambient a i r  alpha a c t i v i t y  

i s  due t o  work w i t h  unencapsulated plutonium. The value o f  3 x 10-'I pCi/nl f o r  

oeta a c t i v i t y  i s  due t o  t h e  presence o f  srgO i n  f i s s i o n  products i n  i r r a d i a t e d  

nuc lear  f u e l  a t  t h e  SSFi s i t e .  The guide value o f  3 x 1 0 - ~ ~ ~ C i / r n l  f o r  De Soto 

ambient a i r  al2ha a c t i v i t y  i s  due t o  work w i t h  unencapsulated uranium ( i n c l u d i n g  

de2ieted uranium). The guide value o f  3 x 10-lo P ~ i / m l  i s  f o r  co6', f o r  which 

the  anbient  a i r  beta a c t i v i t y  guide i s  appropr ia te  s ince  i t  i s  t h e  m s t  r e s t r i c -  

t i v e  l i m i t  f o r  be ta-emi t t ing  rad ionuc l ides  present a t  the  De Soto s i t e .  Guide 

value percentages a r e  n o t  presented f o r  s o i l  o r  vegetat ion data s ince  none have 

been establ ished.  

k b i e n t  a i r  sampling f o r  l o n g - l i v e d  p a r t i c u l a t e  alpha and beta r a d i o a c t i v i t y  

i s  performed cont inuously  by automatic sequenti a1 sanpl e rs  loca ted a t  both t h e  

De Soto and SSFL s i t e s .  A i r  i s  drawn through Type A /E  glass f i b e r  f i l t e r  aedia, 



which are analyzed f o r  retained long- l ived rad ioac t i v i t y  a f t e r  a minimum 120-h 

decay period tha t  e l  i m i  nates na tu ra l l y  occurring short-1 ived par t i cu la te  radio- 

a c t i v i t y .  The average concentrations o f  ambient a i r  alpha and beta radio- 

a c t i v i t y  f o r  1982 are presented f o r  the various locat ions i n  Table 5. 

Radioact iv i ty leve ls  observed i n  environmental samples f o r  1982, reported i n  

Tables 1 through 5, compare c lose ly  w i t h  leve ls  reported f o r  recent years. Local 

environmental r ad ioac t i v i t y  levels, which resu l t  p r imar i l y  from beta-emitting 

radionuclides and which had shown the e f f e c t  o f  f a l l o u t  during past extensive 

atmospheric t es t i ng  o f  nuclear devices, have decreased and have been general ly 

constant during the past several years. The e f fec ts  o f  foreign atmospheric 

nuclear tests  continue t o  be occasionally observed i n  d a i l y  ambient airborne 

rad ioac t i v i t y  levels.  The l o n g - t e n  e f fec ts  o f  airborne rad ioac t i v i t y  on surface 

sample rad ioac t i v i t y  leve ls  are not d iscern ib le  f o r  recent years. The continuing 

r e l a t i v e  constancy i n  environmental r ad ioac t i v i t y  leve ls  i s  due p r imar i l y  t o  the 

dominance o f  natural  1 y occurring radionucl ides i n  the  environment and t o  the 

l onge r - l i f e  f i s s i o n  product rad ioac t i v i t y  from aged fa l l ou t .  

S i t e  ambient rad ia t ion  monitoring i s  performed w i th  thermoluminescent dosi- 

meters. Each dosimeter set  contains two calcium f l uo r i de  (CaF2:Mn) low back- 

ground, bulb-type ch ip  dosimeters. The dosimeter sets are placed a t  locat ions 

on o r  near the perimeters o f  the De Soto and SSFL si tes.  Each dosimeter, sealed 

i n  a l i gh t -p roo f  energy compensation shield, i s  i n s t a l l e d  i n  a polyethylene 

container which i s  mounted about 1 m above ground a t  each locat ion.  The dosi- 

meters are exchanged and evaluated quarterly. Thirteen ons i te  TLD monitoring 

locat ions were used dur ing the year. Five addi t ional  dos im te r  sets, placed a t  

locat ions up t o  10 miles from the  ESG si tes,  are s i m i l a r l y  evaluated t o  deter- 

mine the loca l  area o f f s i t e  ambient rad ia t ion  level, which averaged 14pR/h f o r  

1982. The quar ter ly  and annual rad ia t ion  exposures and the equivalent annual 

exposure rates monitored a t  each dosimeter locat ion are presented i n  Table 6. 

The tab le  shows tha t  rad ia t ion exposures and equivalent annual exposure 

rates monitored ons i te  are nearly iden t i ca l  t o  leve ls  monitored a t  f i v e  widely 

separated o f f s i t e  locations. These data include natural  background rad ia t ion 



TABLE 6 

DE S3i0 AND SSFL SIiES -AMBIENT RADIATION 
DOSIMETRY DATA - 1982 

; 

I 
I Q u a r t e r l y  Exposure 

2. De soto  i 28 j 28 1 28 i 29 1 113 
! I 13 

! 
3. De Soto 1 28 i 28 ; 29 / 28 1 113 1 1) 
4. J e S o t o  25 32 / 32 ' 32 121 14 

i 
i 

5. DeSoto  1 28 1 30 ( 29 1 29 1 116 
! ! 

13 
6. De Soto 34 1 36 / 33 1 32 135 15 

i 
7. De Soto / 28 ! 26 i 28 28 1 110 I I 13 

i 
Mean value ! 

I 

I I 1 118 13.4 
I 

Equivalent  
1 Exposure Rate 
' b v h )  

I (nR) Annual 
TLD ] Exposure 

Locat ion 1 - 2  

i 

! 
1. De Soto 

Q-3 

i 32 / 33 
l a  

128 1 15 
34 34 i 36 135 15 

32 1 39 i 38 143 I 

1. SSFL 

13 

9-4 . (mR) 

1 28 29 ) 29 

3 : 

31 1 117 

2. SSFL a 31 

3. SSFL i 34 I I j 
16 

4. SSFL ! a  ; 34 ! 37 1 37 1 144 17 I 
j 

5. SSFL I a 36 34 135 15 1 31 
5. SSFL / 25 i 27 ! 28 1 28 108 12 

I 
I 

! 
Mean value 

1. O f f s i t e  con t ro l  1 29 i 30 

2. G f f j i t e  c o n t r o l  ' 29 1 30 

3. O f f s i t e  c o n t r o l  1 29 31 

4. O f f s i t e  c o n t r o l  ' 32 1 32 

a ~ i s s i n g  dosimeter, annzal exposure based on data f o r  three quar te rs  

Note: The e l e v a t i o n  f o r  t h e  De Soto and o f f s i t e  dosimeters i s  about 1000 ft 
l e s s  than those f o r  t h e  SSFL s i t e .  From sea l e v e l  t o  a few thousand 
f e e t  i n  e leva t ion ,  t h e  increase i n  annual exposure i s  approximately 
15 m11/1000 ft. Th is  anount subt rac ted  from t h e  SSFL s i t e  r e s u l t s  
would prov ide  good agreement between t h e  th ree  data sets. 

132 i 15.0 
I 

! 32 1 32 ! 123 14 1 123 I 14 
33 1 :: 119 28 

i 
14 

5. O f f s i t e  c o n t r o l  

Mean value 

I1 j 32 127 14 

27 33 

I 
34 1 34 

I 
I 

I 
128 

124 

15 

14.2 j 



from cosmic radiat ion,  radionuclides i n  the so i l ,  radon and thoron i n  the atmos- 

phere, and radioact ive f a l l o u t  f r o m  nuclear weapons tests. Locally, the natural 

background rad ia t ion  l eve l  as measured by these dosimeters i s  about 125 mR/year. 

The small v a r i a b i l i t y  observed i n  the data i s  a t t r i bu ted  t o  differences i n  - .  

elevat ion and geologic condit ions a t  the various dosimeter locations. Since the 

data f o r  the ons i te  and o f f s i t e  locat ions are near ly ident ica l ,  no measurable 

rad ia t ion  dose t o  the general population o r  t o  ind iv iduals  i n  uncontrol led areas 

resul ted f r o m  ESG operations. 

During the 4-year per iod 1977 through 1980, a steady increase was observed 

i n  the TLD readings f o r  a l l  locations. Although the increases were var iable 

from year t o  year and between locations, averaged over 4 years, the increases 

were i n  the range o f  14 t o  17 mR per year. The values f o r  1982 show a s l igh t ,  

but not s t a t i s t i c a l l y  s ign i f icant ,  decrease. Among DOE-contractor environmental 

monitoring programs, t h i s  apparent increase i n  rad ia t ion readings was observed 

by only one other contractor; t h a t  contractor i s  also the only other contractor 

using the CaF2:Mn bulb-type dosimeters t ha t  are used a t  ESG. 

Thus, the e f f e c t  appears t o  be re la ted  t o  t h i s  pa r t i cu la r  type o f  dosimeter. 

A study o f  t h i s  problem i s  continuing. The o l d  TLD reader was replaced w i th  a 

new, more accurate and precise reader during the f i r s t  quarter o f  1982. Before 

being used, dosimeters are being screened f o r  in te rna l  radioact ive contamination 

t o  el iminate self-dosing TLDs and are being stored i n  a lead shield. Also, the 

special i d e n t i t y  o f  each dosimeter bulb i s  being maintained i n  order t o  evaluate 

t h e i r  long-term performance on an ind iv idual  basis. 

Supplementary measurements o f  ambient rad ia t ion leve ls  are being made w i th  

a high-pressure ion  chamber (HPIC) a t  each s i te .  The HPIC values f o r  1982 were 

equivalent t o  annual exposures o f  86 mR f o r  De Soto and 108 mR f o r  SSFL. State 

o f  Cal i fornia TLDs (L iF)  placed wi th  each of s i x  ESG dosimeters a t  both ons i te  

and o f f s i t e  locat ions show an annual average exposure o f  115 mR f o r  1982. 

During 1982, ESG par t i c ipa ted  i n  the S ix th  Internat ional  Environmental 

Dosimeter Intercomparison Project  sponsored by the U.S. Department of Energy and 



t h e  2.S. Huclear Zegulatory Commission. The ES6 est imates o f  exoosures t o  the  

ESS-supplied dosimeters are  shown i n  Table 7: 

TABLE 7 

COMPAZISON OF ESG EXPOSURE MEASYREMENTS I N  
SIXTH INTERNATIONAL ENVIRONMENTAL DOSIMETER INTERCOYPARISON PROJECT 

Ty2e o f  Exposure 

Analys is  o f  these r e s a l t s  i n d i c a t e s  good agreement w i t h  the  de l i ve red  

exposures, w i t h  a b ias  o f  about +6 mR f rom t h e  t r u e  values. I f  t h i s  same b ias  

were t o  e x i s t  i n  a l l  t h e  dosimeters i n  use i n  t h e  environmental r a d i a t i o n  

rreasurecents, i t  would c o n t r i b d t e  24 E? per year  t o  t h e  annual exposure values. 

k i n g  tne  i nterco?parisot i  r esd l  t s  t o  a d j u s t  t h e  environmental TLD values y i e l d s  

an average annual exposure o f  98 mR, i n  e x c e l l e n t  agreement w i t h  the  HPiC average 

o f  97 E%, b u t  s l i g h t l y  below t h e  L i F  average o f  115 m2. 

3e l  i vered Exposure 1 ESG Measured Exposure ' 
( m ~ )  (mR) 

Control  I 6.8 

B. NON2AOIOACI:VE MTERIALS - 1982 

12.5 I 

Processed wastewater and most c o l l e c t e d  sur face r u n o f f  discharged from the  

SSFL s i t e  f lows t o  r e t e n t i o n  pond R-28, operated by  Rocketdyne. Mater samples 

f r o c  the  pond are  analyzed f o r  var ious cons t i tuents ,  as requ i red  by t h e  Regional 

Water Gua l i t y  Control  3oard, f o r  each discharge t o  3 e l l  Canyon. Such discharges 

are  n o m a l l y  requ i red  o n l y  as a r e s u l t  o f  excessive r a i n f a l l  runof f .  h r i n g  

such releases, t h e  WDES permi t  concef i t ra t ion l i m i t s  f o r  t u r b i d i t y  and f o r  

suspended 2nd s e t t l e a b l e  s o l i d s  do n o t  a p ~ l y .  The r e s u l t s  o f  analyses f o r  each 

discharge f o r  1382, most of which were r a i n f a l l - r e l a t e d  discharges, are presented 

i n  Table 8. 

F i e l d  43.5 50 j 

I F i e l d  p lus  p r e - i r r a d i a t i o n  2 02 

i 
211 

Laboratory ! 158 174 
I 
I 
I 



NONRADIOACTIVE CONSTITUENTS I N  WASTEWATER DISCHARGED TO UNRESTRICTED AREAS 1982 
(Ana lys is  Resul ts  f o r  Wastewater Discharged from Pond R-2A to  

B e l l  Creek on Date Ind i ca ted  - Sample S t a t i o n  W-12) 

I I January 5' 1 January 70~(February 1 0 4  IMhh  I 1  1 nprch 18' I Apr i l  la I Apr i l  12' 

Consti tuenls 

Total dissolved 
sol ids ( q l l )  

Ul lor lde ( ~ 1 1 )  

Sulfate ( ~ 1 1 )  

Suspended sol idsb 

Settleable solids 

rn SOD5 ( ~ 1 1 )  
V) 
r J  
I 011 and grcase 

N 03 ( d l  1 
' = " Y  - Turbidi ty ( 1 ~ ) ~  

Fecal c o l i f o m  
(RIIJIW 11) 

Surfactants (BAS1 0.02 

pH 

Fluorlde (np l l )  

Bomn (ng l l )  

Residual chlorine 
(ng l l )  

- 
% O f  

t Guide Resul 

21.9 290 

18.7 X 

3.3 61 

38.0 110 

<33.3 0.2 

16.7 5 

R 

- 
1.: 

0.3 

0.1 

r Of 
t Guide Rerul 

I 

I 

- 
8.1 

Rainfall (In.) 1 1 0.5 0.85 0.5 1 4.9 0.5 0.9 

E s t t u t e d  r a i n f a l l  2.3 107 
~ n o r t  (gal)  3 . 9 ~ 1 0 '  2 . 3 ~ 1 0 ~  ~ 2 . 2 ~ 1 0 ~  2 .3x10 '  4 . 1 ~ 1 0 ~  

Rcleasc mlmc 3.2 x I# 2.5 r lo6 1.2 x lo6 
(gal)  

4.0 x lo6 2.0 x 10' 0.8 x lo6 

a ~ l n f a l l - n l a t c d  discharge 
bmt a p p l i u b l c  w dlschrges mnta in lng N l n f a l l  mff during o r  i l r d l a t e l y  a f te r  periods o f  r r l n f a l l  

mu: hand R-ZA caprcl ty - 2.5 x lo6 gal. 

of 
ui& 

50.1 

39.3 

59.0 

51.3 

64.7 

16.7 

6.7 

- 
m.0 

3 . 0  

30.0 

40.0 

47.H 

4.0 

r 01 
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2.3 

3.8 lo7  
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I I I.  ENV!ilONMENTAL MONITORING PROGRAY 

Soil and vegetation sample collection and analysis for  radioactivity were 

in i t i a ted  in  1952, in  the aowney, California area, where the Energy Systems 
Group was i n i t i a l l y  1 ocated. Environmental sampling was subsequently extended 
t o  the then proposed SRE s i t e  in  the Simi Hil ls  i n  May of 1954. In addition, 

sampling was begun i n  the Burro Flats area, southwest of SRE, where other nuclear 
ins ta l la t ions  were planned and a re  currently in  operation. The 3owney area 

silrvey was terminated wnen nuclear a c t i v i t i e s  were relocated t o  Canoga Park in  
1955. ihe  primary purpose of the environmental monitoring program i s  t o  survey 

environmental radioactivity adeqiratel y t o  ensure tha t  ES6 operations do not 
contribute s ignif icant ly  t o  environmental radioactivity.  The locations of 

samplin~ s ta t ions  are  shown i n  Figures 5 through 7 and l i s t e d  i n  Table 9. 

B. SAMPLING AND SAMPLE PREPARATION 

1. Soil 

soi i  i s  analyzed for  radioact ivi ty  t o  monitor f o r  any s ign i f ican t  increase 
i n  radioactive deposition by f a l l ou t  from airborne radioactivity.  Since so i l  i s  

naturally radioactive and has been contaminated by atmospheric tes t ing  of nuclear 

weapons, a general background level of radioactivity ex is t s .  The data are  moni- 
tored f o r  increases beyond the natural var iab i l i ty  of t h i s  background. 

Surface so i l  types available f o r  sampling range from decomposed grani te  t o  

clay and loan. Samples are  taken from the upper 1 cn of undisturbed ground 

surface for  gross radioactivity analysis and t o  a depth of 5 cm for  plutonium 

analysis. The soi l  samples are  packaged in  p las t ic  containers and returned t o  
the laboratory f o r  analysis. 

Sample preparation f o r  gross radioact ivi ty  determination consists of trans- 

ferr ing the s o i l s  t o  Pyrex beakers and drying them i n  a muffle furnace a t  about 
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Figure 6. Map o f  Dc S o t . ~  S i t e  and V i c i n i t y  Sarrlpling StaLiorls 
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Figure 7. Map o f  Santa Susana F i e l d  ~ a b o r a t o r i e s  S i t e  Sampling Stations 



TABLE 9 

SAMPLE STATION LOCATIONS 
(Sheet 1 o f  3 )  

j t a t i o n  

SV- 1 

9 - 2  
si'- 3 

SV-4 
SV-5 

SV- 6 

SY-10 

SY- 12 

SV- 13 

SV-14 

SY-19 

SV-24 

5:'- 25 

SV- 26 

SV-27 

SV-28 

SV-3i 

sv-43 

SV-4i 

SV-42 

SV-47 

SV-51 

SV- 52 

SV- 53 

9 - 5 4  

Locat ion 
( f  reauency o f  sampl i n g )  

SSFL S i te ,  Bldg. 143 (M)  

SSFL S i te ,  Below Bldg. 143 by Perimeter Drainage System Near Pond (M) 
SSFL S i te ,  Bldg. 064 ( Y )  

SSFL S i te ,  3ldcj. 020 (?I) 

SSFL S i te ,  Bldg. 363 (M) 

Rocketdyne S i t e  I n t e r i m  2e ten t i on  Pond (Q)  

SSFL S i t e  Access Road (2) 
S S i i  S i t e ,  Bldg. 393 (L-85 geactor)  (M) 

SSFL S i te ,  a t  SRE Water Retent ion Pond (M) 

SSFL S i te ,  Bldg. 028 (M) 

SSFL S i t e  Entrance, Uoolsey Canyon (Q) 

De Soto S i te ,  Sldg. 004 ( M j  

De Soto Avenue and Plurnwr S t r e e t  (9) 
$!ason Avenue and Nordhof f  S t r e e t  (Q) 

Ce.  Soto Avende and Parthenia S t r e e t  (Q) 
Canoga Avenue and Nordhoff  S t r e e t  (Q) 

Sirni Val ley, Alamo Avenue and Sycamore Road (Q) 

Agoirra - Kanan Road and Ventura Freeway (Q) 

Calabasas - Parkway Calabasas and Ventura Freeway (Q) 

SSFL S i te ,  Bldg. 886 (M) 

Chatsworth Reservoi r  North Boundary ( 9 )  
SSFL S i te ,  Bldg. 029 (M) 

SSFL S i te ,  Burro F l a t s  Drainage Contro l  Channel, G S t r e e t  and 
17th S t r e e t  (1:) 

Rocketdyne S i t e  Pond R-2A (Q) 
B e l l  Creek (N) 

S V  - S o i l  and Vegetat ion Sample S t a t i o n  
(M) - Monthly Sample 
(9) - Q u a r t e r l y  Sample 



Stat ion 

S- 55 

5- 56 

5- 57 

S- 58 

S-59 

5-60 

5-61 

W- 6 

W- 7 

W- 11 

W- 12 

W- 16 

A- 1 

A- 2 

A- 3 

A- 4 

A- 5 

A- 6 

A- 7 

A-8 

A- 9 

TABLE 9 

SAMPLE STATION LOCATIONS 
(Sheet 2 o f  3) 

Location 
(frequency o f  sampl ing)  

~ ~ ~- 

Rocketdyne S i t e  Pond R-2A (Pond Bottom Mud) (M) 

SSFL Si te,  F Street and 24th Street (S) 

SSFL Si te,  J St reet  a t  Bldg. 055 (S) 

SSFL Site, Bldg. 353 (S) 

Rocketdyne S i t e  Test Area CTL 4 (S) 

Rocketdyne S i t e  Pond R-2A (S) 

Simi Valley, East End o f  Alamo Avenue (S) 

Rocketdyne S i t e  In ter im Retention Pond (Drains t o  Pond R-2A) (M) 

SSFL S i t e  Domestic Water, Bldg. 003 (M) 

SSFL S i t e  Domestic Water, Bldg. 363 (M) 

Rocketdyne S i t e  Pond R-2A (M) 

Be l l  Creek (M) 

De Soto Site, Bldg. 001 Roof (D) 

De Soto Site, Bldg. 004 Roof (D) 

SSFL Site. Bldg. 009, West Side (D) 

SSFL Site, Bldg. 011, West Side (D) 

Rocketdyne Site, Bldg. 600, North Side (D) 

Rocketdyne Site. Bldg. 207, North Side (D) 

SSFL Si te.  Bldg. 074. South Side (0) 

SSFL Site, Bldg. 143, West Side (D) 

SSFL Si te,  Bldg. 363, West Side (D) 

S - Soi l  Sample Stat ion 
W - Water Sample Stat ion 
A - A i r  Sample Stat ion 
(S) - Semiannual Sample 
(M) - Monthly Sample 
(0) - Dai ly  Sample 



SAMPLE STATION LOCATIONS 
(Sheet 3 o f  3) 

Locat ion  
( frequency o f  s a r p l i n g )  

3e Soto S i t e ,  South o f  Bldg. 102 (0 )  

DP Soto S i t e ,  'n'est Eoundary (Q) (S ta te  o f  C a l i f o r n i a  TLD Locat ion)  

De Soto S i t e ,  Guard Post k. 1, Bldg. 201 (3)  
De Sotc S i t e ,  East Fence ( z )  (S ta te  05  C a l i f o r n i a  TLC Locat ion)  

De Soto S i t e ,  Nor th  Eoundary (G) 

3e Scto S i t e ,  Eas t  Boirndary (Q) 
3e Soto S i t e ,  South aoundary (Q) 

SSFL S i te ,  Bldg. 114 ( Q j  

SSFL S i t e ,  SRE Reten t ion  Pond !Q) 
SSFL S i te ,  E i e c t r i c  Subs ta t ion  No. 719 (0)  (S ta te  o f  C a l i f o r n i a  TLD 
Locat ion! 

SSFL S i t e ,  !+st Boundary on K S t ree t  (G) 

SSFL S i t e ,  a t  Southwest Boundary (C) 
SSFL S i te ,  Bids. 854 (2: (S ta te  o f  C a l i f o r n i a  TLD Locat ion)  

O f f s i t e ,  Nor th r idge  (2) (S ta te  o f  C a l i f o r n i a  TLD Locat ion)  

O f i s i t e ,  Sini Ya l l ey  (-2) 
2 f i s i i e ,  Nor th r idge  (GI 
D f f s i t e ,  S i m i  V a l l e y  !$) 

O f f s i t e ,  S i m i  V a l l e y  (2) (S ta te  o f  C a l i f o r n i a  TLD Locat ion)  

TL2 - Therrrolominescent Cosineter  Locat ion  
(Q 1 - Guar te r l y  Sarp le 



500'~ f o r  8 h. A f t e r  cooling, the s o i l  i s  sieved t o  obtain uniform p a r t i c l e  size. 

Two-gram a l iquots  o f  the sieved s o i l  are weighed i n t o  copper planchets. The s o i l  

i s  wetted i n  the planchet w i th  a1 coho1 , even1y~- d is t r ibu ted  to obtain uniform sam- . 
p le  thickness, dried, and counted fo r  alpha and beta radiat ion.  So i l  p lutoniun 

analysis i s  performed (according t o  the guidel ines speci f ied i n  U.S. NRC Regula- 

t o r y  Guide 4.5 ti t i e d  "Measurements of Radionucl ides i n  the Environment-Sampling 

and Analysis o f  Plutonium i n  So i l " )  by a c e r t i f i e d  independent tes t ing  laboratory. 

2 .  Vegetation 

The analysis o f  vegetation, performed as an adjunct t o  the s o i l  analysis, 

i s  done t o  determine the uptake of r ad ioac t i v i t y  by plants. These plants do not  

contr ibute t o  the human f w d  chain, and there i s  no s ign i f i can t  agr icu l tu re  o r  

grazing i n  the imnediate neighborhood of e i t h e r  s i te .  

Vegetation samples obtained i n  the f i e l d  are of the same perennial p lan t  

types, wherever possible; these are usual1 y sunflower o r  w i  1 d tobacco. Vegeta- 

t i o n  leaves are str ipped from plants and placed i n  i ce  cream cartons f o r  t ransfer  

t o  the laboratory f o r  analysis. Ordinar i ly ,  p lant  root  systems are not analyzed. 

Since the analysis i s  done t o  determine uptake only, and not  f a l l o u t  deposi- 

t ion,  vegetation i s  f i r s t  washed w i th  &p water t o  remove foreign matter and then 

thoroughly r insed w i th  d i s t i l  l e d  water. Washed vegetation i s  vacuum dr ied  i n  

tared beakers a t  1 0 0 ~ ~  for  24 h f o r  dry weight determination, then ashed i n  a muf- 

f l e  furnace a t  about 500'~ f o r  8 h, producing a completely burned ash. One-gram 

a l iquots  of pulverized ash from each beaker are weighed i n t o  copper planchets. 

The vegetation ash i s  wetted i n  the planchet w i t h  alcohol, evenly d is t r ibu ted  t o  

obtain uniform sample thickness, dried, and counted f o r  alpha and beta radiat ion.  

The dry/ash weight r a t i o  i s  used f o r  determining the equivalent dry weight gross 

rad ioac t i v i t y  concentration value. The moisture content o f  the vegetation i s  

about 80% o f  t o t a l  p l an t  weight. 



3. Water - 

Surface and domestic supply water  samples a r e  obta ined monthly a t  t h e  De Soto 

and SSFL s i t e s  and from B e l l  Creek. The water i s  drawn i n t o  1 - l i t e r  polyethy lene 

b o t t l e s  and t r a n s f e r r e d  t o  t h e  labora tory .  

F i v e - h u n d r e d - m i l l i l i t e r  volumes o f  water  a re  evaporated t o  dryness i n  c rys-  

t a l l i z i n g  dishes a t  about 90'~. The res idua l  s a l t s  a r e  red isso lved i n t o  d i s -  

t i l l e d  water, t r a n s f e r r e d  t o  plancnets, d r i e d  under heat lamps, and counted f o r  

alpha and beta r a d i a t i o n .  

4. h b i e n t  A i r  

A i r  sampling i s  performed cont inuous ly  a t  t h e  De Soto and SSFL s i t e s  w i t h  

automatic a i r  samplers, opera t ing  on 24-h sampling cycles. Ai rborne p a r t i c u l a t e  

r a d i o a c t i v i t y  i s  c o l l e c t e d  on Type A/E g lass f i b e r  f i l t e r  media, which are  auto- 

m a t i c a l l y  changed d a i l y  a t  t h e  end o f  each sampling per iod.  The samples are  

counted f o r  alpha and beta r a d i a t i o n  f o l l o w i n g  a ~ i n i m u m  120-h decay per iod.  
3 The volume of a t y p i c a l  d a i l y  ambient a i r  sample i s  about 25 m . 

F igure  8 i s  a graph o f  t h e  d a i l y  averaged l o n g - l i v e d  alpha and beta ambient 

a i r  r a d i o a c t i v i t y  concentrat ions f o r  t h e  De Soto and SSFL s i t e s  du r ing  1982. The 

data were mathematical ly smoothed by a program t h a t  ca l cu la tes  a moving weekly 

average o f  d a i l y  data f o r  t h e  year. The average alpha and beta r a d i o a c t i v i t y  con- 

cen t ra t i ons  f o r  each nonth are  i nd i ca ted  by  h o r i z o n t a l  bars. The graph shows smal l  

decreasing t rends i n  a i rborne r a d i o a c t i v i t y  du r ing  t h e  f i r s t ,  t h i r d ,  and f o u r t h  

quar ters;  however, o v e r a l l  1 eve1 s were genera l l y  constant  f o r  t h e  year. Several 

t r a n s i e n t  peak concent ra t ion  l e v e l s  were observed w i t h i n  the  general t rend.  This  

a c t i v i t y  i s  a t t r i b u t e d  t o  res idua l  f a l l o u t  from past  f o r e i g n  atmospheric t e s t s  

o f  nuc lear  devices and t o  n a t u r a l l y  occu r r i ng  a i rbo rne  r a d i o a c t i v e  mater ia ls .  

C. COUNTING AND CALIBRATION 

Environmental s o i l ,  vegetat ion, water, and ambient a i r  samples a r e  counted 

f o r  alpha and beta r a d i a t i o n  w i t h  a low-background gas f l o w  p ropo r t i ona l  count ing  
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systen. The systen i s  capable of s imul taneously count ing  bo th  alpha and ne t  

beta rad ia t i on .  The sample-detector c o n f i g u r a t i o n  provides a nea r l y  ZT geometry. 

The th in -w indor  de tec to r  i s  c o n t i n u a l l y  purged w i t h  methane count ing gas. A 
preset  t ime node o f  opera t ion  i s  used fo r  a l l  samples. The minimum de tec t i on  

l e v e l s  snown i n  Table 10 were determined by us ing  t y p i c a l  values f o r  count ing  

t i ~ e ,  systea e f f i c i e n c i e s  f o r  de tec t i ng  alpha and beta radiat ior ; ,  backaround 

C ~ U G ~  ra tes  (approximately 0.05 cpin a and 1.0 cpmP), and sample s ize .  For t h e  

tab le ,  t h e  a in i ru t r  s t a t i s t i c a l l y  s i g n i f i c a n t  amount o f  r a d i o a c t i v i t y ,  i r r espec -  

t i v e  o f  sample con f i gu ra t i on ,  i s  taken as  t h a t  a m u n t  equal i n  count r a t e  t o  

th ree  times t h e  standard d e v i a t i o n  o f  t h e  system background count ra te .  

TABLE 10 

MINIMUM RADIOACTIVITY DETECTION LEVELS (MDLs) 

Soi 1 a 

Sample 

P 

Vegetat ion a 1 B 

water 1 a 
j P 

k i  r i a 

P 

A c t i v i t y  Minimum Detect ion Level I 
3 I 

(1.2 = 0.7) l ~ - ~ . u ~ i / g  ash : 
i 

(3.6 = 1.8) lo- '  p ~ i / g  ash 

j 

Counting sysrem e f f i c i e n c i e s  a r e  determined r o u t i n e l y  w i t h  Ra-D+E+F ( w i t h  

alpha absorber),  ~ 1 ~ ~ ,  rhZ3O, u ~ ~ ~ ,  and puZ3' standard sources and w i t h  K ~ O ,  i n  

the  form o f  standard reagent-grade KC1, which i s  used t o  s imu la te  s o i l  and vege- 

t a t i o n  samples. Se l f -absorp t ion  standards a r e  made by d i v i d i n g  s ieved KC1 i n t o  

sanples, inc reas ing  i n  mass by 200-mg increments, f rom 100 t o  3000 mg. The sam- 

p les  a r e  p laced i n  copper planchets o f  t h e  type used f o r  environmental samples 

and are  counted. The r a t i o  o f  sample a c t i v i t y  t o  t h e  observed n e t  count r a t e  

f o r  each sample i s  p l o t t e d  as a func t ion  of sample weight. The c o r r e c t i o n  



fac to r  ( r a t i o )  corresponding t o  sample weight i s  obtained from the graph. The 

product o f  the correct ion f ac to r  and the net  sample count ra te  y i e l ds  the sample 

a c t i v i t y  (dpm). This method has been proven usable by applying i t t o  various- 

sized a l iquots  o f  uniformly mixed environmental samples and observing tha t  the -- 

resu l tant  spec i f i c  a c t i v i t i e s  f e l l  w i t h i n  the expected s t a t i s t i a l  counting error.  
< 

Since the observed rad ioac t i v i t y  i n  environmental samples resu l ts  p r imar i l y  

from natural and weapons-testing sources, and i s  a t  such low concentrations, no 

e f f o r t  i s  normally made t o  i d e n t i f y  ind iv idua l  radionuclides. The detection o f  

s i gn i f i can t  leve ls  o f  r ad ioac t i v i t y  would lead t o  an invest igat ion o f  the radio- 

ac t i ve  material involved, the sources, and the possible causes. 

D. NONRADIOACTIVE MATERIALS 

The Rocketdyne D iv is ion  o f  Rockwell Internat ional  Corporation has f i l e d  a 

Report o f  Waste Discharge w i th  the Ca l i fo rn ia  Regional Water Q u a l i t y  Control 

Board and has been granted a National Pol 1 utant Discharge El iminat ion System 

permit t o  discharge wastewater, pursuant t o  Section 402 o f  the Federal Water 

Po l lu t ion  Control Act. The permit, NPDES No. CA0001309, became e f fec t i ve  on 

27 September 1976 and supersedes a l l  previously held permits f o r  wastewater 

discharge from the Rocketdyne Division, SSFL. This permit covers discharge o f  

overflow and storm runo f f  f r o m  water reclamation re tent ion ponds i n t o  Be l l  

Creek. Discharge general ly occurs only during and imnediately a f t e r  periods o f  

heavy r a i n f a l l  o r  during extended periods o f  rocket engine test ing.  

Only one o f  the re tent ion ponds receives i n f l uen t  from the ESG-SSFL s i te .  

It i s  i d e n t i f i e d  as re tent ion pond R-2A. Water Sample Stat ion W-12 i n  Table 9. 

The i n f l uen t  includes sewage treatment p lan t  o u t f a l l  and surface runo f f  water. 

Grab-type water samples, taken a t  the re tent ion pond p r i o r  t o  a discharge, are 

analyzed f o r  nonradioactive chemical consti tuents and f o r  rad ioac t i v i t y  by a 

Cal i forn ia  State c e r t i f i e d  ana ly t i ca l  t es t i ng  laboratory. The spec i f i c  con- 

s t i tuen ts  analyzed for,  and t h e i r  respective l im i t a t i ons  i n  discharged waste- 

water, are presented i n  Appendix B. Wastewater o r i g i na t i ng  from f a c i l i t i e s  

located throughout the SSFL s i t e  i s  co l lec ted a t  the re tent ion pond. The po in t  



of  o r i g i n  of nonradioact ive c o n s t i t u ~ n t s  n o m a l l y  found i n  wastewater i s  impos- 

s i b l e  t o  detern ine;  however, i n  the  event of excessive amounts o f  any of  these 

ma te r ia l s  i n  wastewater, t h e  o r i g i n  cou ld  be determined from the  knowledge o f  

f a c i l i t y  operat ions i n v o l v i n g  t h e i r  use. Ten o f f s i t e  discharges o f  wastewater 

f r o n  Pond R-2A occurred dur ing  1982. 



I V .  EFFLUENT MONITORING PROGRAM 

E f f l u e n t s  t h a t  may conta in  rad ioac t i ve  ma te r ia l  are generated a t  ESG f a c i l i -  

t i e s  as t h e  r e s u l t  o f  operat ions performed under con t rac t  t o  DOE, under NRC 

Speci a1 Nuclear Y a t e r i  a l s  License SNM-21, and under State o f  C a l i f o r n i a  Radio- 

a c t i v e  M a t e r i a l  License 0015-70. The s p e c i f i c  f a c i l i t i e s  are i d e n t i f i e d  as 

Bu i ld ings  O C 1  and 304 a t  the  De Soto s i t e ,  and Bu i l d ings  020, 021, 022, and 055 

a t  the  Santa Susana s i t e ,  SSFL. 

A. TREAXEKT AND HANDLING 

Waste streams re leased t o  u n r e s t r i c t e d  areas are l i m i t e d ,  i n  a l l  cases, t o  

gaseous e r i ss ions .  No contaminated l i q u i d s  are discharged t o  u n r e s t r i c t e d  areas. 

The l e v e l  o f  r a d i o a c t i v i t y  contained i n  a l l  atmospheric emissions i s  reduced 

t o  the  lowest values by passing t h e  emissions through c e r t i f i e d ,  h i g h - e f f i c i e n c y  

p a r t i c u l a t e  a i r  [HEDA) f i l t e r s .  These emissions are sampled f o r  p a r t i c u l a t e  

rad ioac t i ve  ma te r ia l s  by means o f  cont inuous ly  opera t ing  stack exhaust samplers 

a t  t h e  po in ts  o f  release. I n  add i t i on ,  s tack monitors i n s t a l l e d  a t  Bu i l d ings  020 

and G55 prov ide automatic alarm c a p a b i l i t y  i n  the  event o f  the  re lease o f  9aseous 

o r  p a r t i c u l a t e  a c t i v i t y  from B u i l d i n g  02C and p a r t i c u l a t e  a c t i v i t y  from Bu i l d -  

i n g  055. The KEPA f i l t e r s  used f o r  f i l t e r i n g  gaseous emissions are a t  l e a s t  

99.97% e f f i c i e n t  f o r  p a r t i c l e s  o f  0.3-ur;. diameter. P a r t i c l e  f i l t r a t i o n  e f f i -  

c iency increases f o r  p a r t i c l e s  above and below t h i s  s ize.  

The average concent ra t ion  and t o t a l  r a d i o a c t i v i t y  i n  gaseous emissions t o  

u n r e s t r i c t e d  areas are shown i n  Table 11. The e f fec t iveness  o f  the a i r  c leaning 

systems i s  ev iden t  from t h e  f a c t  t h a t ,  i n  most cases, the  gaseous emissions are 

l ess  rad ioac t i ve  than i s  ambient a i r .  The t a b l e  shows t h a t  no s i g n i f i c a n t  

q u a n t i t i e s  o f  r a d i o a c t i v i t y  were released i n  1982. 

L i q u i d  wastes re leased t o  s a n i t a r y  sewage systems, a  c o n t r o l l e d  area as 

prov ided fo r  by CAC 1 7  and 10 CFR 20, are generated a t  the  De Soto s i t e  on ly .  



TABLE 11 

ATMOSPHERIC EMISSIONS TO UNRESTRICTED AREAS - 1982 

A c t i v i t y  
Monitored --- 

a 

P - -- - 
a 

P - 
a 

P - 
a 

P 

Approximate 
Minimum Annual 

Detection Average 
Level Concentration 

( u C i / m l  ) --- ---- 

Sampl i ng 
Period 
Maximum 
Observed 

Concent r a t i o n  
k C i / m l )  

.- 

Percent 
o f  

Samples 
With 

A c t i v i t y  
c MOL 

Total 
Radio- 

a c t i v i t y  
Re1 eased 

(Ci  Bui ld ing 

Percent 

Of  a Guide - -- 
I 0.10 
! 

0.0008 

I Annual average 
ambient a i r  radio- 
a c t i v i t y  concentra- 
t ionb (pCi/ml) - 
1982 

a~ssuming a1 1 rad ioac t i v i t y  d e t p ~ t e d  i s  from ESG operatigns. 
Guide: Oe Soto s i t e :  3 x p C i / m l  alpha, 3 x 10-llpCi/ml beta; 10 CFR Appendlx B. 

SSFL s i te :  6 x 10- p C i h l  alpha, 3 x 10- p C i / m l  beta, 3 x 1kB p C i l m l  beta (055 only); 
10 CFR 203Appendix B. CAC-17, and DOE Order 5480.1 Chapter X I .  

b~veraged r e s u l t  f o r  7-day (202 m ) Oe Soto continuous a i r  sanpler. 

Note: A l l  release points are a t  the stack ex i t .  



L i q u i d  wastes are  discharged f rom B u i l d i n g  001 f o l l o w i n g  ana lys i s  f o r  r a d i o a c t i v -  

i t y  concentrat ion.  There i s  no cont inuous flow. B u i l d i n g  004 chemical wastes 

are  released t o  an automatic discharge c y c l e  r e t e n t i o n  tank system, which p e r i -  

o d i c a l l y  samples and composites a l i q u o t s  o f  the  tank contents p r i o r  t o  each d i s -  

charge o f  a f i x e d  volume o f  wastewater t o  t h e  f a c i l i t y  s a n i t a r y  sewerage. No 

r a d i o a c t i v e  l i q u i d  e f f l u e n t s  a r e  re leased from Santa Susana Bu i l d ings  020, 021, 

022, o r  055. L i q u i d  r a d i o a c t i v e  waste generated a t  SSFL i s  s o l i d i f i e d  f o r  l and  

b u r i a l .  The average concent ra t ion  and t o t a l  r a d i o a c t i v i t y  i n  e f f l u e n t s  d i s -  

charged a r e  shown i n  Table 12. 

B. ENERGY SYSTEMS GROUP FACILITY DESCRIPTIONS 

1. Oe Soto S i t e  

a. B u i l d i n g  001 - NRC and C a l i f o r n i a  Sta te  Licensed A c t i v i t i e s  

Operations a t  B u i l d i n g  001 t h a t  may generate r a d i o a c t i v e  e f f l uen ts  c o n s i s t  

o f  product ion operat ions associated w i t h  t h e  manufacture o f  enr iched uranium f u e l  

elements. Only atmospheric emissions a r e  re leased from t h e  b u i l d i n g  t o  uncon- 

t r o l l e d  areas. Fo l lowing ana lys i s  f o r  r a d i o a c t i v i t y  concentrat ion,  l i q u i d  wastes 

a r e  re leased t o  t h e  s a n i t a r y  sewage system, which i s  considered a c o n t r o l l e d  

area, as prov ided by CAC 17 and 10 CFR 20. Nuclear f u e l  ma te r i a l  handled i n  

unencapsulated form i n  t h i s  f a c i l i t y  conta ins  t h e  uranium isotopes u ~ ~ ~ ,  u ~ ~ ~ ,  
238 u ~ ~ ~ ,  and U . 

b. B u i l d i n g  004 - NRC and C a l i f o r n i a  Sta te  Licensed A c t i v i t i e s  

Operations a t  B u i l d i n g  004 t h a t  may generate r a d i o a c t i v e  e f f l u e n t s  c o n s i s t  

of research s tud ies  i n  phys ica l  chemistry, and t h e  chemical ana lys is  o f  smal l  

q u a n t i t i e s  o f  f u e l  mater ia ls ,  u s u a l l y  1 i m i t e d  t o  a few grams. Only atmospheric 

emissions a r e  re leased f r o m  t h e  b u i l d i n g  t o  uncon t ro l l ed  areas. L i q u i d  labora-  

t o r y  wastes are  re leased t o  an i n t e r i m  r e t e n t i o n  tank i n s t a l l a t i o n .  A l i quo ts  



TABLE 12 

Bui ld ing 

001 

Point o f  
Release - 
Retention 
tank 

Flow 
sampler 

a~ll l i q u i d  rad i  ac t i ve  wastes are s o l i d i f i e d  and land bur ied as dry waste 8 b ~ u i d e :  9 x 10- p C i / m l  alpha, 1 x 1 0 - 3 p ~ i / m l  beta; 10 CFR 20 Appendix B, CAC-17 
'percent o f  samples <MDL: 30.4% alpha a c t i v i t y ,  18.8% beta a c t i v i t y  

LIQUID EFFLUENT DISCHARGED TO SANITARY SEWER - 1982 
-- 

Total 
Radio- 

a c t i v i t y  
Released 

( C i  1 - .- - . .- .- 
3.1 x 

2.3 x 

Percent 

Of b Guide 
-,- 

0.027 

0.024 

0.006 

0.032 
-,,- 

- 

-- 
--- 

- .. 

Approximate 
Ef f luent  
Yo1 ume 

(gal - 
25,500 

-- 
690.000 

---- 
0 

0 

Approximate 
MDL 

@Ci/ml) - 
1.0 x lom9 
3.7 x lo-' 

l . l x l ~ - ~  

3.7 x lo-' 

- 
- .- 

- 
---- - 

--- 

A c t i v i t y  
Monitored 

a 

P 

a 

P 

. - 
-- 
- 

0 - 

- 

Annual 
Average 

Concentration 

- G.ci/ml) - 
3.2 x 

2.4 x 

5 . 9 ~ 1 0 - ~ '  

3.2 x 10- 7C 

- 
- .- - - - 

- 

- - 

--- 
Sample 
Maximum 

Observed 
Concentration 

(pCi/ml) --- 
9.8 x 

8.0 x 
----.-- 

7 . 0 x 1 0 - ~  

1 . 6 x 1 0 - ~  -- - 
- - -- -- 
-- 

-.-- 
- - 

.---- 



from the  tank are  corpos i ted  and analyzed f o r  r a d i o a c t i v i t y .  Nuclear f u e l  mate- 

r i a l  handled i n  unencapsulated form i n  t h i s  f a c i l i t y  conta ins t h e  uranium i s o -  

topes J "234, J ~ ~ ~ ,  u ~ ~ ~ ,  and u ~ ~ ~ .  Wajor q u a n t i t i e s  o f  o the r  rad ionuc l ides  i n  

encapsulated form inc lude  ~0~~ and ?9147. No s i g n i f i c a n t  q u a n t i t i e s  o f  these 

radionucl  ides were released. 

2. Santa Susaca F i e l d  Labora tor ies  S i t e  

a. B u i l d i n g  020 - NRC and C a l i f o r n i a  S ta te  Licensed A c t i v i t i e s  

Operations a t  B u i l d i n g  020 t h a t  may generate r a d i o a c t i v e  e f f l u e n t s  c o n s i s t  

o f  ho t  c e l l  e x a ~ i n a i i o n  o f  i r r a d i a t e d  nuclear  f u e l s  and r e a c t o r  components. 

Only atacspber ic  e ~ i s s i o n s  a r e  re leased from t h e  b u i l d i n g  t o  uncon t ro l l ed  areas. 

The discharge nay con ta in  p a r t i c u l a t e  ma te r i a l ,  as w e l l  as r a d i o a c t i v e  gases, 

dependins on t h e  operat ions being performed and t h e  h i s t o r y  o f  the  i r r a d i a t e d  

f u e l  o r  o the r  ma te r i a l .  No r a d i o a c t i v e  l i q u i d  waste i s  re leased from t h e  f a c i l i t y .  

Radioact ive n a t e r i a l  handled i n  unencapsulated form i n  t h i s  f a c i l i t y  inc ludes 

the  f o l l o w i n g  rad ionuc l ides :  Th, 2 ,  Pu, as cons t i t uen ts  i n  the  var ious f u e l  

mater ia ls ;  and ih137, ~r",  ~ r ~ ~ ,  and ~m~~~ as mixed f i s s i o n  products. 

b. Ba i ld ings  32: and 022 - DOE Contract  A c t i v i t i e s  

Operations a t  Bu i l d ings  021 and 022 t h a t  may generate r a d i o a c t i v e  e f f l u e n t s  

c o n s i s t  o f  the  processing, ?ackaging, and temporary s torage o f  l i q u i d  and d r y  

rad ioac t i ve  waste ma te r ia l  f o r  d isposal .  Only atnospher ic  emissions are  re leased 

from t n e  b u i l d i n g  t o  uncon t ro l l ed  areas. No r a d i o a c t i v e  l i q u i d  waste i s  re leased 

f ro3  the  f a c i l i t y .  Nuclear fuel ma te r i a l  handled i n  encapsulated o r  unencapsu- 
90 l a t e d  form conta ins t h e  uranium isotopes U and Pu, p lus  ~ s ~ ~ ~ ,  S r  , and Pm 147 

as mixed f i s s i o n  products. 



Operations a t  Bui ld ing 055 t h a t  may generate radioact ive e f f luen ts  consist  

o f  fabr ica t ing  depleted uranium carbide fue l  pe l l e t s  and convert ing UC waste t o  

the oxide state. Only atmospheric emissions are released from the f a c i l i t y  t o  

uncontrol led areas. No radioact ive l i q u i d  waste i s  released from the f a c i l i t y .  

The various fue l  materials (depleted and enriched uranium and plutonium) 

contain the fo l lowing radionuclides: U plus ~ u ~ ~ ~ ,  ~ u ~ ~ ~ ,  ~ u ~ ~ ~ ,  and 

~ m ~ ~ ~ .  

C. ESTIMATION OF GENERAL POPULATION DOSE ATTRIBUTABLE TO ESG OPERATIONS - 1982 

The release o f  airborne material a t  the De Soto s i t e  f o r  summer season 

weather condit ions would general ly be under a subsidence inversion i n t o  an 

atmosphere tha t  i s  t yp ica l  o f  s l i g h t  neutral  t o  lapse conditions. Nocturnal 

cool ing inversions, although present, are r e l a t i v e l y  shallow i n  extent. During 

the summer, a subsidence inversion i s  present almost every day. The base and 

top o f  t h i s  inversion usual ly l i e  below the elevat ion o f  the SSFL si te.  Thus, 

any atmospheric release f r o m  the SSFL s i t e  under t h i s  condi t ion would resu l t  i n  

Pasquil l  Type D l o f t i n g  d i f f u s i o n  condit ions above the inversion and considerable 

atmospheric dispersion, p r i o r  t o  any d i f fus ion  through the inversion i n t o  the 

S i m i  o r  San Fernando Valleys. I n  the winter  season, the Pac i f i c  high-pressure 

c e l l  s h i f t s  t o  the south and the  subsidence inversion i s  usual ly absent. The 

surface a i r  f low i s  then dominated by f r on ta l  a c t i v i t y  moving through the area 

o r  t o  the east, r esu l t i ng  i n  high-pressure systems i n  the  great basin region. 

Frontal passages through the area dur ing winter  are general ly accompanied by 

prec ip i ta t ion.  D i f fus ion  character is t ics  are h igh ly  var iable depending on the 

locat ion o f  the f ront .  Generally, a 1 i gh t  t o  moderate southwesterly wind precedes 

these f ron ta l  passages, introducing a strong onshore f l o w  o f  marine a i r  and 

lapse rates t ha t  are s l i g h t l y  unstable. Wind speeds increase as the f ron ta l  

systems approach, enhancing d i f fus ion.  The d i f fus ion character is t ics  o f  the 



f r o n t a l  passage a r e  lapse cond i t i ons  w i t h  l i g h t  t o  moderate n o r t h e r l y  winds. 

Loca l ly ,  average wind speeds f o r  t h e  var ious s t a b i l i t y  categor ies range from 

0 t o  about 4.4 m/s w i t h  t h e  g rea tes t  frequency occu r r i ng  f o r  winds from t h e  

n o r t h  t o  northwest sectors. Local popu la t ion  d i s t r i b u t i o n  est imates f o r  1981, 

based on t h e  1980 federa l  census, f o r  areas surrounding the  De Soto and SSFL 

s i t e s  and o u t  t o  80 km f o r  16 sectors a r e  shown i n  Tables 13 and 14. 

The downwind concent ra t ion  o f  r a d i o a c t i v e  ma te r ia l  emissions t o  t h e  atmos- 

phere du r ing  1982 from each o f  t h e  f o u r  major ESG nuclear  f a c i l i t i e s  has been 

ca l cu la ted  w i t h  t h e  AIRDOS-EPA computer code us ing  s i t e - s p e c i f i c  i n p u t  data. 

To determine t h e  nearest  s i t e  boundary and nearest  residence maximum rad io -  

a c t i v i t y  concentrat ions, a mean wind speed o f  2.2 n/s  f o r  each s t a b i l i t y  c lass  

was se lec ted  t o  evaluate t h e  plume c e n t e r l i  ne (maximum) concentrat ions toward 

t h e  sec tor  i n  which those l o c a t i o n s  l i e .  The 80-km concent ra t ion  i s  n o t  d i r e c -  

t i o n  s p e c i f i c  b u t  i s  g iven f o r  comparison w i t h  t h e  nearby concent ra t ion  values. 

These are  shown i n  Table 15. 

The general popu la t ion  man-rem dose est imates a r e  ca l cu la ted  from t h e  demo- 

graphic d i s t r i b u t i o n  and t h e  sec to r  t o t a l  i n h a l a t i o n  i n take  (ran-pCi/year) 

generated by AIRDOS-EPA, which uses re lease ra te ,  wind speed, wind d i r e c t i o n  and 

frequency, invers ion,  lapse, and e f f e c t i v e  stack he igh t  parameters as i n p u t  

data. Populat ion dose est imates are  presented i n  Tables 15 and 17 f o r  t h e  9e 

Soto and SSFL s i t e s .  The exposure mode i s  by i n h a l a t i o n  w i t h  lung t h e  c r i t i c a l  
90 organ f o r  U and Pu, and bone f o r  S r  . The doses repor ted  f o r  SSFL s i t e  emissions 

a r e  sumed f o r  a l l  re lease po in t s  and nucl ides. 



TABLE 13 

DE S0J0 SITE DEMOGBAPHY - 1981 
(34 13'54"N, 118 35'12"W) 

NNE 
NE 

rn 
V) ENE 
7' F 
m 

O W  
I 

ESE 
C 
U 

SE 
SSE 
s 
ssu 
SY 
YSY 
Y 
wu 
NU 

entered 
Azimuth 
I i R C t l O I l  
Toward 

(deg) 0-1.6 km 1.6-3.2 km 

0 0 527 
22-112 1.407 4.30 
45 126 3.616 
67-1/2 0 0 
90 2.701 4.204 
112-112 1.430 2.455 

135 1,324 4.045 
157-112 929 7,681 
180 0 5.744 

202-112 4 . a  3.778 
225 3.697 2.633 
247-1/2 0 5.295 
2 70 0 0 
292-1/2 0 2.106 

315 0 7.561 

337-1/2 0 2.861 

Total 15.998 56.866 

48-64 km 64-80 km To ta l  

738 2,444 46.467 
25,388 42.248 126.846 
21,750 6.932 138.945 

271 552 217,809 
492.682 358.758 1.755.000 
811.774 852,309 3,405,121 
773,769 229.030 2.286.794 

55.599 0 178,812 
0 0 42.557 
0 0 55.101 
0 0 57,896 

13.563 0 269,099 
W.637 34 ,472 236 A83 
1.887 1,556 45,575 
241 1.987 11,451 
280 288 27.075 

2.405.579 1.540.576 8,899,031 
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TABLE 15 

MAXIMUM OOWMJINO PLUME CENTERLINE CONCENTRATIONS 
OF GASEOUS EMISSIONS - 1982 

a~ssume Ti = 2.2 m/s average wind speed, constant d i rect ion,  f u l l  year. 

Faci 1 i t y  

The o f f s i t e  doses are extremely low compared w i th  the maximum permissible 

exposures recomnended f o r  the  general population. These maximum permissible 

values are 3 Rem/year f o r  bone and 1.5 Rem/year f o r  the lung f o r  an indiv idual .  

The general population values are one-third o f  the ind iv idual  exposures. The 
maximum possible ind iv idual  dose f o r  1982 a t  the De Soto boundary i s  calculated 

t o  be 0.1 mRem and i s  0.03 mRem a t  the Santa Susana s i t e  boundary. These values 

are less than 0.02% o f  the permissible leve l  of rad ia t ion  i n  unrest r ic ted areas 

o f  500 mRem per year as spec i f ied i n  10 CFR 20.105. CAC-17 Section 30268, and 

DOE Order 5480.1, Chapter X I ,  Part  4.b. Estimated rad ia t ion doses due t o  atmos- 

pheric emission o f  r ad ioac t i v i t y  from ESG f a c i l i t i e s  are a small f r a c t i o n  o f  the 

recomnended l i m i t s  and are f a r  below doses due t o  in te rna l  deposit ion o f  natural  

r ad ioac t i v i t y  i n  a i r ,  which i s  approximately 50 t o  100 mRem/year. 

Release 
Rate 

(Ci/year) 

O i  stance (m) t o  

Boundary Residence 

Downwind Concentration ( p ~ i / c m ~ ) ~  

Boundary Residence 80 km 



~ 2 . 5 ~  
Sector 

N 

N NW 

N W 

WNW 

W 

WSW 

SW 

SSW 

S 

SST 

S t  

FSI: 

I: 

I N t  

N E 
N N t  

Notes: 

TAOLr 16 

POPULATION DOSt ESTIMATES TOR ATMOSPHTRIC rMlSSlONS 
FROM 'IHT DE SOSO FACILITY 1987 

I .  Average i n d i v i d u a l  dose = 1.3 x lo-' Rem f o r  the  t o t a l  populat ion o f  80-ksl rad ius  area. 
2. T o t a l  80-knl rad ius  man-Kern dose est imate from n a t u r a l l y  occur r iny  a i rborne rad ioac t iv i t :y  dose 

t o  Lhc lung o f  -4.1 Remlyear = 1,000,000 (1.0 x 106) ~r~an-Res. 



~ 2 . 5 ~  
Sector  

N 

NNW 

NW 

WNW 

W 

ksw 
SW 

SSW 

S 

SSE 

SE 

ESE 

E 

ENE 

NE 

NNE 

T o t a l  

TABLE 17 
POPULATION DOSE ESTIMATES FOR ATMOSPHERIC EMISSIONS 

FROM SSFL FACILITIES - 1982 

Dose to Receptor Populat ion Segment (man-Rem) 

Average i n d i v i d u a l  dose = 3 . 6  x 10- lo  Rem f o r  the 80-km rad ius  area  t o t a l  popula t ion .  

v 

To ta l  



APPENDIX A 

COMPARISOK OF ENVIRONMENTAL RADIOACTIVITY DATA 
FOR 1982 WITH PREVIOUS YEARS 

- - 
This s e c t i o n  compares environmental mon i to r ing  r e s u l t s  f o r  calendar year  

1982 w i t h  previous annual data. 

The data presented i n  Tables A - l  through A-5 summarize cas t  annu?: 

average r a d i o a c t i v i t y  concentrat ions. These data show the  e f f e c t s  o f  both the  

shor t -1 i ved and 1 ong-1 i ved rad ioac t i ve  fa1 l o u t  from nuclear  weapons t e s t s  super- 

imposel on the  na tu ra l  r a d i o a c t i v i t y  inherent  i n  the var ious sample types. 

Over t h e  considerable pe r iod  o f  t ime t h a t  the environmental program has been 

i n  operat ion,  evo lu t i ona ry  changes have been made i n  o rder  t o  prov ide more e f f e c -  

t i v e  data. I n  soae cases, t h i s  i s  r e a d i l y  apparent i n  the  data. For example, i n  

Table A-1,  a smal l  but  abrupt increase i n  the  alpha a c t i v i t y  repor ted  f o r  s o i l  

occzrs i n  1971. Th is  i rcrease,  which i s  observed i n  both the o n s i t e  afid the o f f -  

s i r e  salp les,  r e s s l t e d  +-om use o f  an i rp roved  c o m t i n g  system w i t h  a t h i c n e r  
- sa rp le  con=igurzt ion.  n e  t h i c n e r  sample increases the s e n s i t i v i t y  of the  detec- 

t c r  t o  a l ? h a - e r i t t i n c  rad ionuc l ides  i n  the sarp le,  thds producicg 2 k ighe r  mea- 

s x e d  s ~ e c i f i c  r a d i j t i o n .  

S i m i l a r l y ,  p r i o r  t o  1971, gross a c t i v i t y  i n  ambient a i r  was weasured, 

i n c l u d i n p  both alpha and beta a c t i v i t y .  I n  1971, measurements were besun which 

a l lowed separate i d e n t i f i c a t i o n  o f  these two types o f  rad ia t i on .  

For a l !  types o f  samples, the  data i n d i c a t e  t + a t  there  i s  no concentrated 

l o c a l  source o f  unnatura l  r a d i o a c t i v i t y  i n  the environnent. Also, the s i m i l a r i t y  

between c n s i t e  and o f f s i t e  r e s ~ l t s  f * r t h e r  i n d i c a t e s  that 3 o ~ e r a t i o n s  c c n t r i b -  

u te  e s s e n t i z l i y  no th ing  t o  generzl  environmental r a d i c a c t i v i t y .  



Year 

1982 

1981 

1980 

1979 

1978 

1977 

1976 

1975 

1974 
1973 

1972 

1971 

1970 

1969 

1968 

1967 
1966 

1965 

1964 

1963 

TABLE A-1  

SOIL RADIOACTIVITY DATA - 1963 THROUGH 1982 

Onsi t e  Average 
(10-6 ~ c i / g )  

Number o f  
Samples 

Of fs i te  Average 
d i l g )  

Number of 
Samples 



Year 

1982 

1981 

1980 

19 79 

1978 

1977 

19 75 

1975 

1374 

1973 

I972 

197 i  

19 70 

1969 

1968 

1967 

1966 

1965 

1966 

1363 

TABLE k-2 

VEGETATIOK RADIOACTIVITY DATA - 1963 THROUGH 1982 

Onsite Average 
(10-6 ;Ci/g ash) 

Number o f  
Samples 

O f i s i  t e  Average 
:Ci/g ash) 

Number of 
Samples 



TABLE A-3 

SSFL SITE DOMESTIC WATER RADIOACTIVITY DATA - 
1963 THROUGH 1982 

Year 

1982 

1981 

1980 
1979 

1978 
1977 

1976 

1975 

19 74 

1973 

1972 

1971 
1970 

1969 

1968 

1967 

1966 

1965 

1964 

1% 3 

Number of  
Samples 

Average a 
(10-9 ;Ci /ml)  

Average 0 
(10-9 ~ C i h  



- 

'car - 
1982 

1981 

1980 

I919 

1978 

1911 

1976 

1975 

1974 

1913 

1972 

1971 

1910 

1969 

1968 

I967 

1966 - 

T A B L t  A-4 

DTLL CRt.tK AND ROCKtTDYNt D I V I S I O N  K tTENT lON POND RADIOACTIVITY DATA 1 9 6 6  THROUGH 1982 

Del l  Creek Mud 
!A 

Hel l  Creek Veyetatiur~ I Rel l Crsck Water 
51 16 

136. 

156. 

155. 

123. 

142. 

147. 

139. 

178. I% 

165. 

166. 12 

170. 

IUO. 12 

Ins. 

Aver 
10-9 1 - 

1" - 
0.03 

.rO. Z:l 

,10.22 

,,'I1 .23 

41.24 

&I .%4 

a. 25 

4 . 7 2  

4 .21  

,:O . 7 1 

0.20 

0.15 

0.15 

0.04 

0.05 

0.07 

0. I S  - 

Inter im Hi?ti!nt,iOn 
IWmd Water 

6 

l i na l  llctent.ion POI I~  
R-2A Hater 

12 

lumber 
of  

iamplcs - 
11 

17 

12 

I % 

12 

12 

12 

12 

17 

12 

12 

12 

12 

12 

11 

12 

9 - 



- 

Year - 
1982 

1981 

1980 

1979 

1978 

1977 

1976 

19 75 

1974 

1973 

1972 

1971b 

1970 

1969 

1968 

1967 

1966 

1965 

1964 

1963 - 

TABLE A-5 

AMBIENT AIR RADIOACTIVITY CONCENTRATION DATA - 
1963 THROUGH 1982 

Oe Soto S i t e  Average 
(10- 12 L C ~  / m l  ) 

SSFL S i t e  ~ v e r a ~ e ~  
( 10-12 $ i /ml)  

Number of 
Samples 

Number o f  
Samples 

a ~ n c l u d e s  Rocketdyne S i t e  A i r  Sampler Data 
b ~ m b i e n t  a i r  alpha r a d i o a c t i v i t y  values were inc luded i n  the beta values 
and n o t  reported separate ly  p r i o r  t o  1971 

' ~ n s u f f i c i e n t  data 



APPENDIX 3 

CALIFOR#IA REGI3NAL UATER QUALITY CGNTROL BOAR3 CRITERIA FOR 
DISCHARGI?G NONRADIOACTIVE COSSTITUENTS F?OM ROCKETDYNE 3IV:SION, SSFL 

The discharge o f  an e f f l u e n t  i n  excess of the  l i m i t s  g iven i n  Table B-1 i s  

p rch ib i t ed .  

TABLE B-1 

KPDES NO. CA00-01309, EFFECTIVE 27 SEPTEMBER I976 

Const i tuent  I I 
To ta l  d isso lved s o l i d s  

I 

Cklor ide  

S u l f a t e  

I 
S~spended s c l  i dsa 

S e t t l e k l e  s o l i d s  a 

R e ?  - "5 
O i '  and grease 

Cn rmi un! 

F l  u ~ r i  de 

So r c r  

Residua? c i l o r i n e  

Fecal co? i f c r z  (YPN/100 nl ! 
Sur fac tan ts  (as ?lBAS) 

pf  

Discharge Rate 
( 1  b/day) 

%jot a p l i c a s l e  t o  discharges conta in ing  r a i n f a l l  r u n o f f  dur ing  o r  
i c c e d i a t e l y  a f t e r  per iods o f  r a i n f a l l .  

Concentrat ion L i m i t  
(ng/l i t e r )  

I 

30-day 3C-day 
Average i average 
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